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(11) Japanese Patent Laid-Open No. 2933894 

(43) Publication Date: May 10, 1998 

(21) Application No. 9-199317 (Division of 3-21097) 

(22) Application Date: February 14, 1991 

(73) Applicant: Mazda Motor Corp. 
(72) Inventors: MURASHIGE et al. 

(74) Agent: Patent Attorney, Hiroshi MAEDA 

(54) [Title of the Invention] ENERGY ABSORBING STRUCTURE OF 
VEHICLE BODY SIDE 

(57) [Claims] 

[Claim 1] An energy absorbing structure of a vehicle body 
side in which an airbag apparatus for side collision, 
inflating between a vehicle body side wall forming a vehicle 

body side and a crew member is arranged on a seat slidably 

i. 

adjustable forward and backward, comprising: 

impact detecting means detecting an impact force 

applied to said vehicle body; and 

an airbag unit having an inflator activated on the 

basis of a signal from said impact detecting means and an 

airbag fixed to said inflator and developing by the action 

of said inflator; 

wherein said airbag unit is arranged on a side end of 

said vehicle body side seat, and said airbag is constructed 
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integrally so as to have two air chambers including a lower 
airbag section corresponding to the waist of said crew 
member in contact with the vehicle body side, and an upper 
airbag section corresponding to the chest of the crew member 
in contact with the vehicle body side, and an inflation 
timing delay member is provided so that the upper airbag is 
inflated in delay as compared with the lower airbag. 
[Claim 2] An energy absorbing structure of a vehicle body 
side in which an airbag unit for side collision, which 
develops in the space between the vehicle body side wall 
forming the body side having an arm rest and a crew member 
is arranged on a sheet slidably adjustable forward and 
backward, comprising : 

impact detecting means detecting an impact force 
applied to said vehicle body; and 

an airbag unit having an inflator activated on the 
basis of a signal from said impact detecting means and an 
airbag fixed to said inflator inflating by the action of 
said inflator; 

wherein said airbag unit is arranged on the side end 
portion of said vehicle side wall of said seat, and said 
airbag is composed of a lower airbag which develops below 
said arm rest and an upper airbag which develops above said 
arm rest formed integrally, an inflation timing delay member 
being provided so that the upper airbag inflates in delay as 



- 2 - 



compared with the lower airbag. 

[Claim 3] The energy absorbing structure provided on a 
vehicle body side according to claim 1 or 2, wherein said 
upper airbag is formed into a smaller size in the vehicle 
width direction than the lower airbag. 

[Claim 4] The energy absorbing structure provided on a 
vehicle body side according to claim 1 or 2, wherein said 
airbag unit has a pressure control valve regulating the 
amount of gas input from the lower airbag into the upper 
airbag, said pressure control valve being arranged at the 
height of said arm rest. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field] The present invention relates to an 
energy absorbing structure of a vehicle side portion which, 
upon application of a relatively large impact from outside 
onto the vehicle side portion, absorbs the impact energy 
caused by such an impact to ensure safety of the crew 
members in the vehicle room, thus serving as a counter- 
measure against side collision. 
[0002] 

[Background Art] In a vehicle such as an automobile, it is 
generally known to provide an airbag apparatus having 
inflators and airbags, inflate airbags normally in a 
shrinkage state when a relatively large impact force is 
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applied upon collision, and alleviate the impact force 
acting on crew members in the vehicle room by means of the 
inflated airbags, thus ensuring safety of the crew members. 
[0003] As a structure as described above, particularly as a 
counter-measure against side collision, for example, 
Japanese Unexamined Utility Model Publication No. 1-117957 
discloses one having an impact sensor which is activated by 
an impact force applied from a side of the vehicle side, and 
provided with folded airbag and propulsion means causing 
inflation of the airbags in response to a signal from this 
sensor contained in an arm rest inside the vehicle body side. 
[0004] 

[Problems to be Solved by the Invention] However, in the 
conventional airbag apparatus for side collision, an airbag 
is inflated at a time. If energy absorption is to be 
accomplished sufficiently upon occurrence of a side 
collision, therefore, it is necessary to keep a large airbag 
in an inflated state for a long period of time. The present 
inventor thus found that this leads to various problems 
including the necessity to improve the material quality for 
inhibiting air leakage of the airbag, an increase in the 
amount of triggering agent, an increase in cost, and noise. 
[0005] More specifically, upon occurrence of a side 
collision, the portion of a seated crew member near the 
waist the waist collides with the door and subjected to an 



impact force. Then, after the lapse of a certain period of 
time, his chest hits the door and shows a motion suggesting 
the action of the impact force. When absorbing at a time 
the energy caused in two parts of human body subjected to 
such an impact at different timings by an airbag inflated 
once, the airbag must be kept inflated for a long period of 
time under a high pressure, thus causing the various 
problems as described above. 
[0006] 

[Means for Solving the Problems] The invention recited in 
claim 1 provides an energy absorbing structure of vehicle 
body side in which an airbag apparatus for side collision, 
inflating between a vehicle body side wall forming a vehicle 
body side and a crew member is arranged on a seat slidably 
adjustable forward and backward, comprising impact detecting 
means detecting an impact force applied to the vehicle body; 
and an airbag unit having an inflator activated on the basis 
of a signal from the impact detecting means and an airbag 
fixed to the inflator and developing by the action of the 
inflator; wherein the airbag unit is arranged on a side end 
of the vehicle body side seat, and the airbag is constructed 
integrally so as to have two air chambers including a lower 
airbag section corresponding to the waist of the crew member 
in contact with the vehicle body side, and an upper airbag 
section corresponding to the chest of the crew member in 
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contact with the vehicle body side, and an inflation timing 
delay member is provided so that the upper airbag is 
inflated in delay as compared with the lower airbag. 
[0007] The invention recited in claim 2 provides an energy 
absorbing structure of a vehicle body side in which an 
airbag unit for side collision, which develops in the space 
between the vehicle body side wall forming the body side 
having an arm rest and a crew member is arranged on a sheet 
slidably adjustable forward and backward, comprising impact 
detecting means detecting an impact force applied to the 
vehicle body; and an airbag unit having an inflator 
activated on the basis of a signal from the impact detecting 
means and an airbag fixed to the inflator inflating by the 
action of the inflator; wherein the airbag unit is arranged 
on the side end portion of the vehicle side wall of the seat, 
and the airbag is composed of a lower airbag which develops 
below the arm rest and an upper airbag which develops above 
the arm rest formed integrally, an inflation timing delay 
member being provided so that the upper airbag inflates in 
delay as compared with the lower airbag. 
[0008] In the energy absorbing structure provided on a 
vehicle body side according to claim 1 or 2 as recited in 
claim 3, the upper airbag is formed into a smaller size in 
the vehicle width direction than the lower airbag. In the 
invention recited in claim 4, according to claim 1 or 2, the 
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airbag unit has a pressure control valve regulating the 
amount of gas input from the lower airbag into the upper 
airbag, the pressure control valve being arranged at the 
height of the arm rest. 
[0009] 

[Operation and Advantages] According to the inventions 
recited in claims 1 to 4, the configuration is such that the 
inflation timing of the upper airbag is in delay relative to 
the lower airbag. It is therefore possible to achieve 
energy absorption in match with timings of collision of 
member's waist and chest with the door upon occurrence of a 
side collision while inhibiting the above-mentioned problems, 
thus improving the crew member protecting performance. 

[0010] 

[Embodiments] Embodiments of the present invention will now 
be described in detail with reference to the drawings. 
[0011] - Embodiment 1 - 

In Fig. 1, reference numeral 1 represents a vehicle 
seat comprising a seat cushion 2, a seat back 3 and a head 
rest 4 . An airbag apparatus 5 serving as an airbag unit is 
embedded in the side of the seat cushion 2. 

[0012] The airbag apparatus 5 comprises, as shown in Figs. 
2 and 3, an inflator 8 and an airbag 9 housed in a casing 7 
having an attached airbag lid 6 capable of opening and 
closing, and is embedded in a cushion material 2a of the 
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seat cushion 2. In a seat skin 2b, a rupture section 2c is 
formed so that the seam is broken upon opening of the airbag 
lid 6. Upon occurrence of a side collision, when the airbag 
lid 6 is pressed by the developing pressure of the airbag 9, 
the above-mentioned rupture section 2c is broken and the lid 
2d of the seat cushion 2 is released together with the 
airbag lid 6. The airbag 9 develops in the space between a 
door 10 serving as the vehicle side wall and the crew member 
M vertically from below to above. Reference numeral 11 
represents a seat frame; 12, a reinforcing plate; and 13, an 
arm rest formed on the door trim 14. 

[0013] The airbag lid 6 has such a structure that it does 
not open in excess of a prescribed degree of opening under 
the effect of guide means 15 regulating the developing angle 
as shown in Figs. 4 and 5. Unless the opening angle of the 
airbag 6 is regulated, the airbag 9 may develop to below the 
arm rest 13 as shown by a chain line in Fig. 2. This leads 
to a risk that the airbag does not reach the chest Ml of the 
crew member M and does not protect the chest Ml of the 
member M. 

[0014] The airbag lid 6 has side plates 6b on both sides of 
a lid main body 6a, and these side plates 6b are rotatably 
attached, together with a sliding plate 16, to a casing 7. 
Arcuate long holes 6c and 6d around the rotation axis 17 are 
formed in the side plates 6b, and stopper pins 18 and 18 



- 8 - 



provided upright by the sliding plate 16 slidably engage 
with the long holes 6c and 6d. A stopper section 16 
engaging with the stopper section 7a of the side edge of the 
casing 7 during lid opening is formed at an end of the 
sliding plate 16. As shown in Fig. 6, a leaf spring member 
19 having a narrowest portion 19a is attached to an end of 
the long hole 6c (6d), so as to regulate the relationship 
between the airbag lid 6 and the sliding plate 16. 
[0015] As a result of the above-mentioned configuration, 
when a side collision is detected by a collision detecting 
mechanism (two independent systems are arranged on both 
sides of the vehicle) arranged on the door 10 and based on 
an impact sensor S detecting a side collision, a trigger 
signal for causing development of the airbag 9 is sent to 
the inflator 8. 

[0016] This signal causes explosion of the inflator 8 and 
inflation of the airbag 9, thus pressing the airbag lid 6 
toward the releasing direction. This pressing force causes 
breakage of the rupture section 2c of the seat skin 2b, and 
the airbag lid 6 is released together with the lid section 
2d (see the broken line in Fig. 3) . 

[0017] In this releasing of the airbag lid 6, the airbag 
lid 6 is first opened to a first set degree of opening under 
the effect of engagement relationship between the long holes 
6c and 6d and the stopper pins 18 and 18. At this point in 
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time, the stopper pin 18 passes through the narrowest 
section 19a of the leaf spring member 19, and is located 
between the narrowest section 19a and the end. Since it is 
difficult to move at this position, the airbag lid 6 and the 
sliding plate 16 are kept in a prescribed connecting state. 
[0018] Then, the sliding plate 16 is revolved along with 
revolution of the airbag lid 6 until the engagement section 
16a of the sliding plate 16 engages with the engagement 
section 7a of the casing 7. As a result, the degree of 
opening of the airbag lid 6 varies until a second set degree 
of opening is reached, and is regulated. 

[0019] As a result, the airbag apparatus 5 is arranged at 
the seat cushion 2 (seat 1) below the arm rest 13. Since 
the developing direction of the airbag 9 is regulated by the 
airbag lid 6, the airbag does not develop toward the space 
below the arm rest 13, but develops vertically from below to 
above in the space between the door 10 and the crew member M, 
thereby ensuring protection of the member M. 
[0020] In the above-mentioned embodiment, a sliding plate 
16 is used. It may however be omitted as shown in Fig. 7. 
In this case, the stopper pins 18 and 18 engaging with the 
long holes 6e and 6f of the airbag lid 6 are provided 
upright on the casing 7. A leaf spring member similar to 
the leaf spring member 19 is arranged at ends of the long 
holes 6e and 6f so as to maintain the opening state. 
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[0021] As shown in Fig. 8, the guide means 15 shown, for 
example, in Figs. 4 and 5 is applicable also to a structure 
in which the airbag apparatus (not shown) is provided at a 
top position in the arm rest 13, and the airbag is developed 
by means of the airbag lid 13a formed at an upper position 
thereof. 

[0022] Furthermore, the following configuration may also be 
adopted for the purpose of first protecting the waist M2 of 
the member M. As shown in Figs. 9 and 10, the airbag 21 of 
the airbag apparatus 20 arranged on the side of the seat 
cushion 2 is divided into an upper airbag 21A and a lower 
airbag 21B. A pressure control valve 22 is provided in a 
partition 21c therebetween, whereby the lower airbag 21B may 
be inflated prior to the upper airbag 21A. In this 
configuration, the airbag 21 developing above and below the 
side of the seat cushion 2 first inflates to the level of 
the waist M2 of the crew member M to protect the waist M2 of 
the member M, and then, develops to the level of the chest 
Ml. Therefore, the airbag 21 develops in the sequence from 
waist Ml to chest M2 in correspondence to the contacting 
timing with the inner surface of the door 10, thereby 
permitting more efficient impact absorption. P represents 
the bumper position. 
[0023] - Embodiment 2 - 

Embodiment 2 covers a case where an airbag apparatus is 
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arranged on the seat back. 

[0024] As shown in Figs. 11 and 12, the airbag apparatus 31 
is arranged on the side of the seat back 3 of the seat 1, so 
that, upon occurrence of a side collision, the airbag 32 
develops from back to front in the space between the door 10 
and the crew member M. 

[0025] The airbag apparatus 31 comprises an airbag 32 and 
an inflator 34 housed in a casing 33, and embedded in a 
cushion material 3a of the seat back 3. So as to ensure 
sufficient protection of the side of the crew member, the 
airbag 32 has a thin elliptic shape. 

'[002 6] Although not specifically shown, guide means 
regulating the degree of opening of the airbag lid 35 
similar to that shown, for example, in Figs. 4 and 5 is 
provided in the casing 33. The casing 33 is fixed to a seat 
frame 37 via an attaching reinforcing member 36. 
[0027] With the configuration as described above, sending 
of the triggering signal for developing the airbag 32 to the 
inflator upon occurrence of a side collision causes the 
inflator 34 to explode and the airbag to inflate, and 
presses the air bag lid 35 in the releasing direction. The 
airbag lid 35 is opened by the pressing force. 
[0028] The degree of lid opening of the airbag lid 35 is 
regulated by the guide means for regulating the degree of 
opening of the airbag lid 35 as described above, to cause 
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opening of the lid to a set degree of opening. 

[0029] As a result, the direction of development of the 

airbag 32 is regulated by the airbag lid 35, so that the 

airbag 32 develops in the forward-backward direction between 

the door 10 and the crew member M toward the member, thus 

ensuring protection of the member. 

[0030] - Embodiment 3 - 

This embodiment covers a case of rotating an airbag 
apparatus for directing the airbag toward the crew member. 
[0031] In Figs. 13 and 14, an airbag apparatus 41 has a 
casing 42 embedded in the side portion of the seat back 3 as 
in Embodiment 2, and attached displaceably to outside to a 
frame 45 secured to a seat frame 43 via an attachment 
reinforcing member 44. 

[0032] More specifically, in a casing 42, shaft members 46 
are provided upright on the upper end and the lower surfaces 
at the rear end. Displacement of the shaft members 4 6 is 
regulated by a first regulating section 45a of the frame 45 
not to move for more than a prescribed amount. On the other 
hand, the front end is rotatably connected to the frame 45 
via a link member 47 and a movement thereof for more than a 
prescribed amount toward outside is regulated by the 
engagement with the engaging section 47a of the link member 
47 and a second regulating section 45b of the frame 45. 
Thus, upon development of the airbag 48, guide means for 
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causing the airbag 48 to develop toward the crew member by 
rotating the airbag apparatus 41 is configured. Reference 
numeral 49 represents an inflator, and 50, an airbag lid. 
[0033] With the configuration as described above, the front 
end of the casing 42 largely moves outside under the effect 
of the exploding force of the inflator 49 upon inflation of 
the airbag. On the other hand, the rear end slightly moves 
outside. While the movement of the shaft member 4 6 to 
outside is inhibited by the first regulating section 45a of 
the frame 45, the amount of outside displacement of the 
front end by the link member 47 is also regulated through 
engagement of the engagement section 47a of the link member 
47 and a second regulating section 45b of the frame 45, 
resulting in a large outside displacement of the front end 
of the casing 42 relative to the rear end. 

[0034] As described above, the front end of the casing 42 
largely displaces outside relative to the rear end. The 
front end of the casing 42 is directed toward the space 
between the door and the member, and in this state, the 
airbag 48 inflates and develops more than the casing 42. 
The airbag 48 thus develops while being directed from rear 
to front between the door and the member, thus ensuring 
protection of the side of the member M. 
[Brief description of the Drawings] 

[Fig. 1] Fig. 1 is a schematic view illustrating the energy 



absorbing structure of the vehicle body side of Embodiment 1. 
[Fig. 2] Fig. 2 is a descriptive view of the developing 
direction of the airbag. 

[Fig. 3] Fig. 3 is a sectional view of Fig. 1 cut along the 
line A- A. 

[Fig. 4] Fig. 4 is a perspective view of the closed state 
of the airbag lid. 

[Fig. 5] Fig. 5 is a perspective view of the opening state 
of the airbag lid. 

[Fig. 6] Fig. 6 is a perspective view of an end of a long 
hole . 

[Fig. 7] Fig. 7 is a view similar to Fig. 4 of a variation 
of embodiment. 

[Fig. 8] Fig. 8 is a descriptive view of a case where an 

airbag apparatus is arranged in an arm rest. 

[Fig. 9] Fig. 9 is a descriptive view of a case where the 

airbag is composed of an upper bag and a lower bag. 

[Fig. 10] Fig. 10 is a perspective view of the partition of 

the airbag. 

[Fig. 11] Fig. 11 is a view similar to Fig. 1 for 
Embodiment 2 . 

[Fig. 12] Fig. 12 is a sectional view of Fig. 11 cut along 
the line B-B. 

[Fig. 13] Fig. 13 is a sectional view of the closed state 
of the airbag lid in Embodiment 3. 



- 15 - 



[Fig. 14] Fig. 14 is a sectional view of the opening state 

of the airbag lid. 

[Reference Numerals] 

1: Seat 

2 : Seat cushion 

3: Seat back 



Airbag apparatus 
Airbag lid 
Inf lator 
Airbag 



5, 31, 41: 

6, 35, 50: 

8, 34, 49: 

9, 32, 48: 
10: Door 

13: Arm rest 

15: Guide means 

S: Impact sensor (impact detecting means) 
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